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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments with respect to claims 1-3 and 15-17 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claiml is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 1 recites "a first pulse signal train for n-phase (n being 
an odd integer larger than 1)" and "a second pulse signal train for (n+1)-phase (n being 
an even integer)". N cannot be an odd integer and an even integer at the same time. 
Therefore, the Examiner is interpreting these statements to mean that the n-phase is an 
odd phase and that the (n+1)-phase is an even phase. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-3 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's admitted prior art in view of Ishigami et al. (U.S. Patent 6,452,634) in 
view of Kozuki et al. (U.S. Patent 5,317,455). 

Regarding claim 1 , the admitted prior art discloses in Figs. 1 5A and 1 5B a 
charge transfer device comprising: a semiconductor substrate (101); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105); and a plurality of charge transfer 
electrodes formed near above the charge transfer path (121). However, the prior 
art fails to teach a first pulse signal generator circuit for applying a either a first 
pulse signal train for n-phase (n being an odd integer larger than 1) driving of 
charges in the charge transfer path to the charge transfer electrodes or a second 
pulse signal train for (n + 1)-phase ((n+1) being an even integer) driving of 
charges in the charge transfer path to the charge transfer electrodes. 

Referring to the Ishigami et al. reference, Ishigami et al. discloses in Fig. 
17 a charge transfer device comprising a first pulse signal generator circuit for 
applying either a first pulse signal train for n-phase (n being an integer larger 
than 1) driving of charges in the charge transfer path to the charge transfer 
electrodes or a second pulse signal train for (n + 1)-phase driving of charges in 
the charge transfer path to the charge transfer electrodes (paragraphs [0136]- 
[0139] and [0147]-[0149]: n-phase being 2 and (n + 1)-phase being 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of using a first 
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signal generator for applying a first or second pulse signal train to the charge 
transfer electrodes as taught by Ishigami et al. with the charge transfer device as 
disclosed by the admitted prior art in order to provide a charge transfer device 
which can reduce an output period without changing a drive frequency. However 
the admitted prior art in view of Ishigami et al. does not disclose the first pulse 
signal train being an n-phase system, where n is an odd integer larger than 1, or 
the second pulse being an (n+1)-phase system, where (n+1) is an even integer. 

Referring to the Kozuki et al. reference, Kozuki et al. discloses that there 
are several different phases that can be used in charge transfer methods. 
Therefore, an n-phase, where n is an odd integer larger than 1, or a (n+1)-phase 
system, where (n+1) is an even integer would be included. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have used any phase drive for charge 
transfer as taught by Kozuki et al. and combined that teaching with the admitted 
prior art in view of Ishigami et al. in order to be able to switch between any two 
phases that are desirable to the user, including an n-phase system, where n is an 
odd integer larger than 1, or the second pulse being an (n+1)-phase system, 
where (n+1) is an even integer. 

Regarding claim 2, the admitted prior art discloses in Figs. 15A and 15B a 
charge transfer device comprising: a semiconductor substrate (101); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105); and a plurality of charge transfer 
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electrodes formed near above the charge transfer path (121). However, the prior 
art fails to teach a second pulse signal generator circuit for applying either a first 
pulse signal train for n-phase driving (n being an odd integer larger than 1) of 
charges in the charge transfer path to the charge transfer electrodes or a third 
pulse signal train for (n x m)-phase driving ((n x m) being an odd integer larger 
than 1) of charges in the charge transfer path to the charge transfer electrodes. 

Referring to the Ishigami et al. reference, Ishigami et al. discloses in Fig. 
10 a charge transfer device comprising a second pulse signal generator circuit 
for applying either a first pulse signal train for n-phase driving (n being an integer 
larger than 1) of charges in the charge transfer path to the charge transfer 
electrodes or a third pulse signal train for (n x m)-phase driving ((n x m) being an 
integer larger than 1) of charges in the charge transfer path to the charge transfer 
electrodes (paragraphs [0077], [0078], [0083], and [0084]: n-phase being 2 and 
(n x m)-phase being 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of Ishigami et al. 
with the charge transfer device of the admitted prior art in order to decrease 
power consumption and increase the maximum transfer quantity of signal 
charges. However the admitted prior art in view of Ishigami et al. does not 
disclose the first pulse signal train being an n-phase system, where n is an odd 
integer larger than 1 , or the second pulse being an (n x m)-phase system, where 
(n x m) is an odd integer larger than 1 . 
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Referring to the Kozuki et al. reference, Kozuki et al. discloses that there 
are several different phases that can be used in charge transfer methods. 
Therefore, an n-phase, where n is an odd integer larger than 1, or a (n x m)- 
phase system, where (n x m) is an odd integer larger than 1 would be included. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have used any phase drive for charge 
transfer as taught by Kozuki et al. and combined that teaching with the admitted 
prior art in view of Ishigami et al. in order to be able to switch between any two 
phases that are desirable to the user, including an n-phase system, where n is an 
odd integer larger than 1 , or the second pulse being an (n x m)-phase system, 
where (n x m) is an odd integer larger than 1 . 

Regarding claim 3, the admitted prior art discloses in Figs. 15A and 15B a 
charge transfer device comprising: a semiconductor substrate (101); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105), the charge transfer path having first 
barrier layers having a high potential and first well layers having a low potential, 
disposed alternately (Fig. 15A, t1); a plurality of first and second charge transfer 
electrodes alternately formed near above the first barrier layers and first well 
layers of the charge transfer device (121 and Fig. 17); and a plurality of charge 
transfer electrode pairs each having adjacent first and second two charge 
transfer electrodes connected together (Fig. 17). However, the prior art fails to 
disclose a third pulse signal generator circuit for applying either a fourth pulse 
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signal train of two-phase for 2-phase non-complementary driving of charges in 
the charge transfer path to two charge transfer electrode pairs or a fifth pulse 
signal train for 2k-pulse non-complementary driving or more of charges in the 
charge transfer path to the charge transfer electrode pairs. 

Referring to the Ishigami et al. reference, Ishigami et al. discloses a 
charge transfer device comprising a third pulse signal generator circuit for 
applying either a fourth pulse signal train of two-phase for 2-phase driving of 
charges in the charge transfer path to two charge transfer electrode pairs or a 
fifth pulse signal train for 2k-phase driving or more of charges in the charge 
transfer path to the charge transfer electrode pairs (paragraphs [0077], [0078], 
[0083], and [0084]; col. 8, lines 16-20: 2-phase being 2 and 2k-phase being 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of Ishigami et al. 
with the charge transfer device of the admitted prior art in order to decrease 
power consumption and increase the maximum transfer quantity of signal 
charges. However the admitted prior art in view of Ishigami et al. does not 
disclose the first pulse signal train being a 2-phase non-complementary system, 
or the second pulse being a 2k-phase non-complementary system. 

Referring to the Kozuki et al. reference, Kozuki et al. discloses that there 
are several different phases that can be used in charge transfer methods. 
Therefore, a 2-phase non-complementary, or a 2k-phase non-complementary 
system would be included. 
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Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have used any phase drive for charge 
transfer as taught by Kozuki et al. and combined that teaching with the admitted 
prior art in view of Ishigami et al. in order to be able to switch between any two 
phases that are desirable to the user, including a 2-phase non-complementary 
system, or the second pulse being a 2k-phase non-complementary system. 

Regarding claim 15, the admitted prior art in view of Ishigami et al. in view 
of Kozuki et al. discloses all the limitations as previously discussed with respect 
to claim 1 as well as Ishigami et al. further disclosing in Fig. 17 a charge transfer 
device wherein the charge transfer path is a horizontal charge transfer path and 
the first pulse signal generator circuit applies either a first pulse signal train for n- 
phase (n being an integer larger than 1) driving of charges in the horizontal 
charge transfer path or a second pulse signal train for (n + 1)-phase driving of 
charges in the horizontal charge transfer path (paragraphs [01 36]-[01 39] and 
[0147]-[0149]: n-phase being 2 and (n + 1)-phase being 3). 

Regarding claim 16, the admitted prior art in view of Ishigami et al. in view 
of Kozuki et al. discloses all the limitations as previously discussed with respect 
to claim 2 as well as Ishigami et al. further disclosing in Fig. 10 a charge transfer 
device wherein the charge transfer path is a horizontal charge transfer path and 
the second pulse signal generator circuit applies either a first pulse signal train 
for n-phase driving (n being an integer larger than 1) of charges in the horizontal 
charge transfer path or a third pulse signal train for (n x m)-phase driving (m 
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being an integer larger than 1) of charges in the horizontal charge transfer path 
(paragraphs [0077], [0078], [0083], and [0084]: n-phase being 2 and (n x pro- 
phase being 4). 

Regarding claim 17, the admitted prior art in view of Ishigami et al. in view 
of Kozuki et al. discloses all the limitations as previously discussed with respect 
to claim 3 as well as Ishigami et al. further disclosing a charge transfer device 
wherein the charge transfer path is a horizontal charge transfer path and the third 
pulse signal generator circuit applies either a fourth pulse signal train of two- 
phase for 2-phase driving of charges in the horizontal charge transfer path or a 
fifth pulse signal train for 2k-phase driving or more of charges in the horizontal 
charge transfer path (paragraphs [0077], [0078], [0083], and [0084]; col. 8, lines 
16-20: 2-phase being 2 and 2k-phase being 4). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather R. Jones whose telephone number is 571-272- 
7368. The examiner can normally be reached on Mon. - Thurs.: 7:00 am - 4:30 pm, and 
every other FrL: 7:00 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Groody can be reached on 571-272-7950. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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